Diethylsulphate and methylnitrosourea affect different targets in Chinese hamster fibroblasts: possible mechanisms of aneuploidy induction by these agents.
It has been shown that the ethylating agent diethylsulphate (DES) induces centromere-containing micronuclei with kinetics suggesting that molecules other than DNA could be targets. In quiescent Chinese hamster fibroblasts CHEF/18, O6-alkylated bases inhibit ribosomal protein S6 kinase (S6K1), the terminal member of a kinase cascade responsible for an increased rate of protein synthesis, but not extracellular signal-activated kinases (ERK1/2) or terminal kinases of a second cascade which activates transcription. The inhibition correlates with the appearance of abnormal metaphases at the following mitosis, suggesting that alkylation of the nucleotide pool and inhibition of S6K1 could be one of the mechanisms leading to chromosome loss by alkylating agents. To clarify the role of protein kinases in chromosome loss induced by alkylating agents, we have studied the effects of DES and methylnitrosourea (MNU) on S6K1 and ERK1/2 activation by growth factors. The alkylating agents were studied in a battery of Chinese hamster fibroblasts (CHEF/18, CHO and ClB) with normal and mutated p53 to control for DNA damage-induced activation of p53, which could indirectly inhibit protein kinases. The role of repair in induction of micronuclei was studied in mismatch repair-proficient CHO and repair-deficient ClB cells. Our results indicate that DES induced micronuclei in a mismatch repair-independent manner, within 8 h of treatment, in agreement with a role for S6K1 inhibition in micronucleus formation. MNU induced centromere-containing micronuclei only in CHO cells, one cell cycle after treatment, without any detectable influences on either kinase cascade, suggesting a role for mismatch repair in chromosome loss.